Wheezy bronchitis (sometimes called 'spastic bronchitis') is a frequent problem in infancy in Israel. Despite this frequency, however, there is still no agreement on its relation to bronchial asthma. In fact, Williams and McNicol (1969) concluded on the basis of clinical studies that there was no difference between the conditions. The fundamental feature of asthma is reversible airways obstruction, and it was shown by Jones, Buston, and Wharton (1962) that this phenomenon could be demonstrated very simply by stressing the asthmatic child with a few minutes of running. Moreover, in a later publication from this group, Jones and Jones (1966) found that bronchial lability could be produced by exercise in subjects who were asthmatic but who had not had any attacks for many years. We therefore decided to apply the same type of testing to children who had suffered from wheezy bronchitis in infancy in order to see if they had more or less bronchial lability than did a control group of children.
Subjects and Methods
Letters were sent to parents of 48 the same year with a diagnosis of gastroenteritis to serve as a control group. All the children were under 5 years old in 1964 and hence were 6 to 9 years old in 1971 and able to co-operate with testing. In all, 18 of the children with wheezy bronchitis and 12 of the gastroenteritis group presented for investigation. No attempt was made to trace the cause of defaulting in the other children.
Each child was examined clinically and a history was obtained from the mother using a standardized questionnaire, with particular emphasis on asthmatic symptoms-namely, recurrent attacks of wheezing, nocturnal wheeze or cough, and post-exertional wheeze or cough. Questions were also asked about personal or familial allergy. At the time of study all the children were asymptomatic and no abnormalities were present on physical examination.
An exercise test was performed on every child after the manner of Connolly and Godfrey (1970) . The child ran continuously round a courtyard for 6 minutes. Peak expiratory flow rate (PEF) was recorded with a Wright meter (Airmed Ltd.) before and at 2-minute intervals during exercise, and then with decreasing frequency for 10 minutes after stopping. At the end of the test the child was given an inhalation of a bronchodilator (Salbutamol) followed by one minute of running and a final measurement of PEF. Godfrey, Kamburoff, and Nairn (1970) .
Results
On the basis of the questionnaire it was established that 7 of the 18 children who originally suffered from wheezy bronchitis had continued to have respiratory symptoms and were clearly mild asthmatics. Among these 7 children were 2 with family histories of allergy and 1 with a family history of asthma. In the remaining 11 children from the wheezy bronchitis group (all of whom stopped having symptoms at or before the age of 4 years), there were 6 children with family histories of allergy and 3 with a family history of asthma. Among the 12 children from the gastroenteritis (control) group, there were 3 children with family histories of allergy and 1 with a family history of asthma but none of them had asthmatic symptoms. Though the children from the wheezy bronchitis group thus appeared to have a higher incidence of family atopy, the numbers were too small to reach statistical conclusions (P = 0 12). However, at least 7 of them had clearly developed asthma while none of the control group had done so. It was noted that these 7 children were smaller than the other children in the wheezy bronchitis or control groups and males predominated heavily (Table I) .
The individual and grouped results of the exercise tests are given in Table II has been subdivided into those 7 children who developed asthma (wheezy bronchitis with asthma), and those who had no further illness (simple wheezy bronchitis).
Resting PEF was significantly lower in the wheezy bronchitis groups compared with the control group (0 05 > P > 0 02) but there was no difference between the wheezy bronchitis children with or without asthma.
There was a significant increase in lability in the wheezy bronchitis with asthma group and the simple wheezy bronchitis group (P < 0 05) compared with the control group. There was no significant difference between the wheezy bronchitis groups with or without asthma. However, the lability in the simple wheezy bronchitis group was mainly attributable to an ability to dilate, while in those children with asthmatic symptoms there was a significant contribution from both dilatation and postexercise constriction (Table II) .
Taking the upper limit of normal exercise lability as the mean of the control group + 2 SD, (i.e. 25%), 4 out of the 7 children in the asthma group and 3 out of the 11 children in the simple wheezy bronchitis group fell above this level. All 7 of the asthma group and 5 of the 11 in the simple wheezy bronchitis group fell above 1 SD over mean normal exercise lability.
Discussion
This study has shown that bronchial lability is higher in 6-to 9-year-old children who suffered from wheezy bronchitis in infancy than in children who suffered from gastroenteritis. This difference was especially marked in the 7 children who had continued to have symptoms. The degree of lability was lower than the 660% seen in a group of institutionalized asthmatics by K6nig, Abramov, and , but the children with asthma in the present study were so mildy affected that their management presented no problems. The similarity of the mild asthmatics to the usual childhood asthmatic can be seen from the preponderance of males, the associated allergies, and the reduced height. The lability found in the present control group was virtually identical to that found in normal subjects by Anderson, Connolly, and Godfrey (1971) .
These findings, together with the possible increase in family history of atopy, suggest that wheezy bronchitis does indeed occur against a background of increased bronchial lability. However, this lability is so mild that it does not necessarily cause troublesome asthma later. Freeman and Todd (1962) found an increased incidence of major allergy or asthma among children who had earlier suffered from wheezing during viral infections. It was not possible to distinguish the simple wheezy bronchitis patients from those who later developed asthma statistically in terms of resting PEF or exercise lability, but the numbers involved were small.
In a population study carried out in Australia, Williams and McNicol (1969) found similar qualitative characteristics in terms of several features in children with 'asthma' and 'wheezy bronchitis'. The asthma group tended to show greater quantitative abnormality, but both groups were different from a control group. They felt that 'children with wheezy bronchitis and asthma were from the same population with the same underlying basic disorder'.
We conclude from our studies that children with increased bronchial lability are liable to wheeze if they develop bronchitis in infancy and some may later develop frank asthma. In this study, the lability was not marked enough to cause troublesome asthma, but we see no clear distinction between wheezy bronchitis and asthma in the sense that all these children have abnormally labile bronchi.
